II. Fallacies in the assumption that orthodontia is a part of mechanical dentistry....! A V; III. Orthodontia is based primarily on physiology rather than solely on I appreciate the honor conferred upon me in the invitation to read a paper before this society. It gives me the privilege of speaking for that group of men whom many of you think of as impractical idealists. While an honor drives one on, the right to speak for principles believed in is a satisfaction no one will deny. For this reason I welcome this opportunity to explain, in some degree, the viewpoint of the dental orthopedist of today. V THE JOURNAL OF DENTAL RESEARCH, VOL. i, NO. 1 As specialists we have made many mistakes. The literature is full of extravagant claims and, I might add, contains relatively little proof. Perhaps at times we have been impractical idealists. But our field is a new one; and, if you will look back, you will find reason to believe that many of our errors have contributed substantially to the development of the science. In the evolution of a science as in the evolution of a race, nature's processes, in retrospect, seem roundabout, aimless, and wasteful in time and energy (11) . Further, just as in the development of a single organism, provisional structure is often essential in the organization of vital parts, so, also, in the development of a phase of science, false dogma often brings the truth to light. We do not stand convicted because of the errors we have made-the crime is to continue in the face of contradictory evidence.
It is not my intention at this time to present a detailed exposition of the problem involved in diagnosis. As an argument the following is very much abbreviated. Yet I hope that it will be sufficiently clear to enable you to contrast in your minds the viewpoint now held, in regard to the nature of the problems involved in the diagnosis of developing deformities, with that expressed in the literature not so very long ago; also, that it will help to dispel some doubt as to our sanity.
II. FALLACIES IN THE ASSUMPTION THAT ORTHODONTIA IS A PART OF

MECHANICAL DENTISTRY
Orthodontia was once a part of mechanical dentistry. Many of you will remember when it was so treated by the dental schools. It was taught by the professor of prosthesis and, quite naturally, the viewpoint given was a mechanical one; and today the speciality is still struggling under the burden of the mechanical attitude of mind it is heir to. The ideals of mechanical perfection, so essential in prosthetic work, have created in this, another field, methods (and standards) which are most unreasonable.
At one time all treatment was deferred until after the eruption of the permanent teeth anterior to the first permanent molars. Later the claim was made that treatment should invariably begin with the deciduous denture, the belief being that if malocclusion were recognized and corrected in the infant arch, the permanent teeth would erupt in normal relation. Thus came the idea of early treatment, sound in principle, yet bringing with it a problem which we as a profession have been slow to recognize. Nowhere is this more evident than in certain methods and systems of diagnosis.
vi PROCEEDINGS OF DENTAL SOCIETIES
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As late as 1916-'17, Bogue (2) said that "the normal child at three and one-half years of age should have an upper dental arch of at least one and ten one-hundredths of an inch lateral width in the temporary molar region." In his published report of that date Bogue refers to seven cases measuring over one and ten one-hundredths of an inch in width as being "nearly normal." In another place pictures are shown of arches which have been increased in width in the temporary molar region to over one and ten one-hundredths of an inch and these cases are referred to as having been "made normal."
The same principle has been followed by others in that they have endeavored to utilize, as the normal, a standard created by mechanical and mathematical processes. For instance, witness the methods of the exponents of arch predetermination. From the measurements of teeth and arch, supplemented by mathematics, they designate the individual denture as normal or abnormal in its development. The scheme is said to be based upon the assumption of a definite relation between the size of the teeth, and the size and form of the dental arch. The idea is attractive. It is seductive in the presence of our mechanical heritage. It offers the promise of the absolute. Yet the investigations of Hellman (7) show beyond reasonable doubt that the assumed correlation between the size of the teeth and the form of the arch does not exist.
A statement which has been often quoted is the assertion that "unless a perceptible spreading apart of (the) baby teeth begins to take place before the third year of the child's life, the prognosis for regularity among the permanent teeth is unfavorable; and if at the age of four years, the breadth of the upper dental arch between the lingual sides of the second temporary molars, at the gum margin, is not at least equal to 28 mm., it is absolutely certain that the child has already suffered an arrest of development which it cannot surmount and will not outgrow unaided."
Of course, today, few would accept such an idea in its literal interpretation. Nevertheless not so very long ago it was accepted by many in the profession because it presented a definite scheme of diagnosis, mechanical in its precision. But can it be assumed that in order to be normal an arch must be a definite size to the millimeter at a specified age, chronologically? The evidence is to the contrary. Jaws do grow and develop without the aid of orthodontic appliances. All children do not need treating. Yet there is a great deal in the literature, in reference to methods and principles of diagnosis, which gives the impression that as specialists we have held nature's processes in light respect.
At the outset I wish to make it clear that we do believe in early treatment most sincerely. Anyone who has had experience enough in orthodontia to qualify as a specialist, can not close his eyes to the fact that there are deformities which must be treated early if a result is to be obtained which is at all satisfactory. No one will question the fact that treatment should begin "as soon as possible after the discovery of abnormality." We do not criticize the principle; we question the conception of the normal, the standard of comparison and judgment, which often determines diagnosis and stamps conditions as abnormal, needing treatment.
As we go nearer to the beginnings of abnormalities the signs become more indistinct, requiring a careful consideration of phenomena to ascertain their significances. Hence, in raising this question of the normal, it is necessary to run the risk of being tedious and to give in detail our idea of the purpose of orthodontia, as well as an analysis of the meaning of normal as we interpret it in diagnosis.
III. ORTHODONTIA IS BASED PRIMARILY ON PHYSIOLOGY RATHER THAN SOLELY ON MORPHOLOGY
We believe that the purpose of orthodontia is to correct those occlusal relations and malpositions of the teeth which interfere with the normal functional activity of the dental apparatus. The word function we interpret in its broadest sense. It is commonly used to convey the idea of the specific activity of a part, as the digestive function of the stomach, the secretary function of a gland, or the masticatory function of the teeth.
But its broader physiological definition means all of the dynamic processes of living tissues; the complex of chemical reactions; the action, reaction, and interaction of organs and parts in the adjustment of life. Hence, in treating orthodontia as an art concerned with the functional activities of the dental apparatus, we mean not only mastication but also all of the vital processes of the surrounding structures, and the interaction of these parts in the life activities of the whole organism. It is in fact dental orthopedia.
This conception of the field of orthodontia is by nature physiological. Even though we recognize the fundamental unity of function and structure, the approach to problems of deformities of the dental arch from the standpoint of function is in accordance with the principles of science, and is quite different from the point of view which considers deformities from the standpoint of the mechanics of structure alone, and which for our present purpose we will refer to as morphological.
The morphologist in orthodontia designates the vault of the palate as normal or abnormal on the basis of its comparison with his idea of the best-formed palate for the human being. He believes that the small nasal space of the mouth-breather is due to the narrow dental arch, and claims that widening the dental arch, because it is the floor of the nose, will give more breathing space. In a sense this may be true. Nevertheless from the standpoint of science, success attending such operations, when the success is measured by the return of normal respiration, is often accidental and misleading. The morphologist in orthodontia believes that the teeth can be put in most any form of arch, and, if retained long enough in that position, will remain there throughout the life of the individual. But such an attitude overlooks a fundamental principle of biology that the form of structure is the result of the interaction of function and structure, and that in the ultimate, function is the determiningfactor ofform (10) . The physiologist in orthodontia recognizes respiration as the vital factor in the development of the nasal space; he sees in the dental arch a mobile equilibrium, reflecting the inheritance and life activities of the organism as a whole; and he realizes that successful treatment depends more upon an interpretation of the forces expressed in the structural modification of deformities than it does upon a knowledge of the mechanics of occlusion and biometrical data. To the physiologist bone is not like cement; it does not become fast, permanent and stable with age. Living bones feel hard and rigid to the touch of hand or instrument yet they are highly plastic structures. As Hall (6) says, they are "the framework of the body only in a mechanical sense; their development is not only later than the soft parts but is dominated by them. Bones like all other tissues, are composed of cells, penetrated by nerves and blood vessels, are very plastic both to normal forces of growth and to external influences, and are subject to many diseases." Thus in orthopedia, where we would correct deformities the physiological point of view is essential because the problem is by nature physiological, and the concept of the normal must conform to the nature of the problem.
An analysis of the normal furnishes the groundwork of all diagnosis. It makes clear the nature of the problem and the difficulties attending its solution. Webster refers to normal as a standard. In biological science the nature of the standard depends upon whether the problem is one of species, or whether it is a question of the interaction of the constituent elements of the individual organism. In illustration of the former I quote from Dwight (4), in a chapter on "variations and anomalies." He says: " There is normally in the human shoulder blade a little projection from the 1X lower part of the front border." In another place he says: "There are also anomalies of tissue, in which a certain structure that is usually of one material is made of another, as when what is normally a cord is made of a bone or cartilage." Again: "Now I found this form of muscle in both arms of the chimpanzee, and MacAllister observed it once in the tiger, though it is normal to neither." Here, as is usual in the field of morphology, "normal" refers to a condition characteristic of the majority of the individuals of a group, race or species. There are exceptions but the rule is that the condition prevails. It signifies a standard determined by the constancy, the prevalence, the frequency of the occurrence of a condition in the different organisms of a species. It is a standard of numerical frequency, and for the sake of clearness we designate it as the collective or species normal.
But when the problem is one of the relation of an organ or part to the individual organism the standard to which normal refers is of a different kind. It implies a criterion of a functional nature. It refers to a condition which expresses the most stable organization of the being as a whole. The standard is a physiological one. If you would know whether the weight of a child is normal or abnormal not as compared with other children, but for the individual child itself, the problem is one involving all the vital processes and functional activities, local and general. Merely weighing the child is of little value and means nothing unless the weight is correlated with height, vital capacity, physiological age, general form of structure, and metabolic processes. The significance of the reading of the scales is derived more particularly from a study of the vital processes of the whole individual than from comparison with other children. Now apply this interpretation of normal to developmental conditions of the dental arch. If you measure the arches of a group of children, and find that the majority show 2 mm. in width between the second deciduous molars, you establish the normal width for that group of children. In other words you have ascertained the collective or species normal. To measure the arch of one child will show how it compares with the arches of other children. In like manner you can compare other characters, such as the length of the over-bite with the same condition in other children. But of what value is such comparison in deciding whether or not the dental arch of the child is normal' for that particular child?
This question brings up the subject of type in the study of the individual. A great deal of the misconception of the nature of the normal, expressed in the abortive attempts to create systems of diagnosis upon a basis of linear measurement alone, is due to a lack of appreciation of what x type is and its significance in diagnosis. In prosthodontia, where artificial representations of type in the forms of teeth are made practical use of, the word has a very different value than in the field of orthodontia. On account of the intimate relation of the idea of type, and the definition of normal, a knowledge of one is dependent to quite an extent upon a knowledge of the other.
We have often heard of the dolichocephalic type, the long head; and the brachicephalic type, the broad head. And the contention has been that with the long heads, there is the long arch; and with the broad heads, the broad arch. But there is more to the consideration of type than this. In fact it has been established that the relation in the individual between head form and arch form, as we meet people today, is a correlation that is very obscure (9) . It should be remembered that there is no absolute line of demarcation between the long heads and short heads; and that here in America, where all races are intermingled, the large majority would undoubtedly fall somewhere between the well-defined groups.
Type refers to an abstraction, determined by the extent and direction of individual variations. Literally it is the ideal representation of a group of natural phenomena. It refers to a general form or plan of structure common to a number of individuals. It is the result of bringing together, of combining in one concept, a variety of conditions, each different from the other, no two alike. It is not a concrete thing existing in natural form. It is a model or pattern from which each individual presents some degree of variation. The concept of type defines certain limits of variation since the criterion of function is adaptation-physical, psychical and social. When an individual is referred to as typical the idea is that as a whole he possesses certain characteristics common to a race of people. It does not mean that he conforms in all particulars to the image of the ideal. Measuring the arches of a group of children is one step in the creation of the concept of the typical dental arch. In obtaining the normal of another character, as the length of over-bite, the cases which are nearest alike will not necessarily be the same as those which constitute the majority in the matter of arch width. Consequently while for a group we can determine the normal width, over-bite or arch form, etc., and having done so are able definitely to describe the typical dental arch, it should be clear that the typical dental arch is not a concrete thing, but that it is an ideal pattern from which each individual presents some degree of variation. Type is then an abstraction; it is a guide in the study of the normal; it is not to be taken as a definite measure of normality. Normal, as it signifies the condition of a part of an individual organism, refers to a balance of functional activity best suited to the adaptation of that individual as a whole. 0 It is not our business to make the arches of different children conform to one standard of form and measurement. Nor can we reconstruct a child around its teeth. The dental arch is an interdependent part of the living child, and so reflects in its development the influence of the hereditary, pathological, and environmental factors which characterize the individuality of the whole, and which set bounds beyond which the effect of orthodontic treatment can not pass.
IV. DIAGNOSIS IS A PROBLEM OF NORMAL VARIATION
Diagnosis is a problem of normal variation and, as such, is a question which can not be answered in the absolute. A line can not be drawn with mathematical certainty between the normal and the abnormal, as they refer to the interaction of the different organs and parts of an individual. Especially is this true in the case of conditions so indefinitely defined as those in the incipient stages of developing malocclusion. To assess the value of slight variations is one of the most difficult of tasks. And today no one would attempt to lay down specific rules of diagnosis with the idea of indicating absolutely, in all cases, the normal and the abnormal. Much of the knowledge necessary for the execution of such a scheme is still of that vague and indeterminate kind that eludes expression. Yet enough has already been crystallized to establish a point of view consistent with modern scientific thought, and at variance with that expressed in the belief that an abnormal arch is one that does not conform to an ideal standard of mechanical perfection.
Diagnosis is inseparably associated with a knowledge of causation. Etiology is the weakest chapter in orthodontia. Compared with treatment it occupies very little space in the literature. So long as this condition prevails one can not deny the conclusion that much of the treatment advocated is empirical rather than rational. And it will continue to be so until more serious attention is paid to the problems of causation.
The tendency has been to attribute most conditions of malocclusion to so-called local mechanical causes. The relation of mouth-breathing to maxillary deformity has long been explained as the expression of disturbed muscular and atmospheric pressure; open-bite as the result of tongue habits; spacing between the teeth as due to over-sized tongue. I might cite other instances which reveal a mechanical attitude of mind toward problems of etiology.
Whereas no one will question the fact that abnormal action of the muscles of the tongue, lips, or cheeks will modify the form of the dental * .
arch, the attempt to explain all abnormities upon such a basis alone ignores the consideration of principles fundamental in diagnosis. Take for example the etiology of the distoclusion case, Angle Class II. This condition has been said to be the result of abnormal muscular and atmospheric pressure due to mouth-breathing; others claim it to be the result of improper exercise of the muscles in bottle-feeding. But such hypotheses have contributed little. To recognize a relation of the mechanics of muscular activity to distoclusion does not necessarily indicate the factors involved in the development of the deformity. In most instances this relation is nothing else than a correlative variation of parts. Although the difference in the relative positions of the teeth in the two divisions of Angle Class II may be explained upon the basis of tongue and lip function, there is no suggestion in such an explanation of the disharmony of parts responsible for this diverse action of the muscles. Mouth-breathing is not consistently associated with the same class of deformity; the exceptions are too many to accept it as a cause, in the physical sense of the word, of the distoclusion case.
The face has evolved with the functions of mastication and respiration. The perversion of either or both of these functions will result in some degree of modification of, the structure of the jaws. This is the law of biology. Moreover we know that malnutrition and abnormal activity of the ductless glands affect the growth and development of the jaws as they do other parts of the organism. But, if our diagnosis is to constitute a basis for rational treatment, we must account for the peculiar forms which the structures assume as a result of the perversion of function or malnutrition. How are we to account for the distoclusion; the mesioclusion or the neutroclusion case; and is our attitude to be the same toward all conditions of malocclusion as regards early treatment?
The answer to this question can only be derived from a knowledge of the phenomena of the growth and evolution of the structures of the human face; and also from the consideration of the laws of heredity, variation, habit, and adaptation. To one who observes and studies, the wonder is not that early diagnosis is a complex problem but that it has so long been thought to be so simple. A brief survey of certain groups of phenomena will, I believe, convince the most skeptical of the truth of this statement.
The fact of variation has a wider significance, in diagnosis, than merely difference in structural form and relations. Variation is evident in function as in structure. Variability in the time of developmental phenomena is' everywhere evident. Tabulations of growth all show that acceleration extends over several years. The time of the appearance of pubescence **-i is very variable. Crampton found this factor appearing in boys from the age of 12.75-to 16.25 years of age. That variability is fully as great in dentition is shown by all tabulations of data on the period of tooth eruptions. We must accept the fact that degrees of development can not be considered upon the basis of chronological age alone. This means that, on account of the inevitable and the normal variability of the phenomena of development, a definite epoch of time, such as six, seven, or ten years, does not imply the same conditions in different individuals. Physiological age is a phrase used to signify a certain stage or degree of development, whereas chronological age refers to existence in time. The factors which determine physiological age are height, weight, vital capacity, muscular strength, the development of organs and parts; in fact, any and all of the indications of the series of changes which an individual undergoes in passing from the embryonic state to maturity. Now when it is said that "if at the age of four years the breadth of the upper dental arch is not at least 28 mm. it is absolutely certain that the child has suffered an arrest of development," or that "perfectly close regular teeth at five years of age constitute a marked deformity," the assumption is that at four and five years the jaws of all children are at the same stage of development. That such a premise is obviously unsound needs no argument A review of the tabulations that have been made by Rose, Boas, and others, of the time of tooth eruption and variabilities, the work of Beik upon "physiological age and school entrance," all show conclusively that physiological age is the only scientific basis for the study of the individual. If the lower first permanent molar does not appear at exactly six years of age we do not forcibly erupt it. We recognize a normal variability in the time of its eruption. If spaces have not appeared between the deciduous teeth at five years of age we do know that they will not appear at five and a half years. The form of the dental arch of a child is not that of the adult, and the attempt to make it so, which means interference with the structural conditions and relations characteristic of the child's denture, will pervert factors fundamental and essential to normal development later on. Inasmuch as the range of normal variability must be interpreted upon the basis of physiological age, diagnosis must be comprehensive enough to weigh evidence of processes indicative of the stage of development the child as a whole is passing through. Thus we can not believe that an examination which only takes into account the interproximal spaces at five years, or the width of the arch at four years, will necessarily reveal developing malocclusion. Another very significant source of knowledge which must be taken into consideration, in diagnosis, is the evidence relative to the evolution of the face and jaws as revealed in the race history of the species.
Evolution does not stop with the creation of perfect form. The human organism of today is not the organism of prehistoric times, nor are homologous parts necessarily of the same value in man as in the lower animals. In the adaptation to changing conditions there is "dwindling and final evanescence of organs which are disused, due to the fact that the nutritive material is all needed by the other organs which are in constant use." (5) Certain organs develop and atrophy in the adaptation of the whole. This is the Law of Econoimy of Growth. Therefore it is necessary to consider the organism as a whole in the endeavor to determine the normality of any of its parts, a fact often disregarded by specialists.
The perfect mechanical adaptation of the teeth in occlusion seen in the lower animals is not as essential to life in man. How long would a muskrat live in wild life without teeth? Whereas in the lower forms, life often depends upon occlusion and so is a dominant factor of survival, in man this is not true in like degree. And because of this, from the standpoint of orthodontia, conditions governing occlusion in the lower animals are not comparable with the human in all particulars.
In fact the human being is in a sense different from all other organisms.
Notwithstanding that the laws of general biology apply to all living things, it is true that in the endeavor to determine the nature of a part of the human organism, the center of interest must be the human organism itself. The degree of mental development over other forms of animal life is so great that the human being is subjected to different forces of selection in its evolution, which renders certain comparisons with other animals of doubtful value. Indeed there is a feeling among scientific men today that there is need of a separate science of human biology. J. Grasset, of Paris, has presented an outline of what he believes should be the scope of such a science. He emphasizes the difference in the life history of the human being from all others. The food habits, the conditions of survival, the development of the nervous system, biological laws of family and society, protection, assistance and defence, all signify a different sphere of activity from organisms lower in the scale of life. Furthermore, a human biology would point to a difference in the structural form and functional values of homologous parts.
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Thus our concept of the normality of the human denture must be derived as much from an appreciation of the evolutionary significance of the human denture as from comparison with conditions found in the lower animals. A review of the phylogeny of the human face and jaws is not necessary before an audience of this character. Suffice it now to say that the evidence of science indicates that it is more reasonable, in the diagnosis of malocclusion, to assume the possible existence of natural disharmonies in the structural relations of the human jaws than to proceed upon the belief that the degree of perfection seen in the majority of the lower animals characterizes the development of the human dental apparatus. It is of interest to note, here, an observation by Sir Arthur Keith, in his "Antiquity of Man." He says: "In England during the Anglo-Saxon period, the incisor teeth met edge to edge in a majority of the inhabitants; the overlapping bite was exceptional. The edge to edge incisor bite occurs in all primitive human races; it is also the simian form. In a thousand years or less, then, a very remarkable change has appeared in the bite of the English people; the overlapping incisor bite has become the prevalent form. With the change has come a marked tendency to contraction of the palate and to irregularities in the arrangement of the teeth." The clinical experience of many specialists who have measured the results of their work by the observation of cases two and three years after all appliances have been removed, conforms to this statement of Keith's, namely, that the over-bite seems to be a racial character that is undergoing such rapid modification that in the individual it is very variable. This, then, is one instance wherein phylogenic evidence is a factor in diagnosis.
VI. THE IMPORTANCE OF THE FACTS OF EMBRYOLOGY IN AN UNDERSTANDING OF THE ETIOLOGY OF MALOCCLUSION
One of the most promising as well as one of the most neglected fields in science for the study of the etiology of malocclusion is embryology. If we follow the development of man before birth we find that deformities in later life are often comparable to conditions which are normal in embryo. During the growth and development of different parts each period is true to itself; a form of structure normal for one period may be and usually is abnormal for another. Biological investigations in other fields have substantiated this fact that variations often reflect embryonic stages of development; that they represent inhibitions of natural processes.
The study of embryology as a scientific avenue of approach to questions of maxillary deformities is particularly well illustrated in the distoclusion xvi case. In a chapter entitled "summary of the development of the human embryo and the differentiation of its external form," Keibel says (8): " Finally, the profile view of the head of a foetus may be shown and in it I would draw especial attention to the projecting upper lip and the receding chin, to the double lip and to the shape of the nose. In the first half of the third month the two lips project about equally, but later the border of the upper lip and the lip itself grow more rapidly, so that in the fourth and fifth months it projects markedly beyond the lower lip; by a stronger growth of the lower jaw and lip this difference is gradually overcome in the sixth to the ninth month, but by a kind of inhibition process the early foetal arrangement may be retained in the adult to a marked degree. Retzius has given especial attention to the time of the occurrence of individuality, and comes to the conclusion that in man it is recognizableeven in the fourth month of intrauterine life, and becomes more marked in the succeeding months."
Such material is full of stimulating thought. I venture but this speculation. When viewed in the light of the newer knowledge of nutrition it seems reasonable to believe that the relation of bottle-feeding to deformities of the dental arch is due to a condition of malnutrition rather than to a lack of muscular exercise. The substitutes for mothers' milk are not as well adapted to the growth requirements of the tissues; whereas, on the other hand, the development of the jaws, during the greater part of the nursing period, is not sufficiently dependent upon the stimulus of muscular activity to consider it a determining factor of development. We know that malnutrition results in an inhibition of natural processes. Thus it might well be the primary factor of causation in the development of certain cases of distoclusion, because of its inhibitory effect upon that stronger growth of the mandibular structures which Keibel says is characteristic of the developing organism at birth. Of course the factors responsible for the inhibitions in other cases may be beyond our reach; yet to ascertain the time in life when the condition that is abnormal after birth is normal in the foetus will indicate the period during which the inhibition takes place, and so bring us nearer to the goal we seek-prevention.
In diagnosis we have, on the whole, ignored embryological evidence in our efforts to explain all upon the basis of mechanics, and in so doing have passed by that which, more than all else, will help us to recognize the difference in the nature and significance of deformities essential to rational treatment.
*-i VII. THE BEARING OF HEREDITY ON DIAGNOSIS
Back of all our diagnosis is the fact of heredity. Although in all probability deformities are for the most part due to environmental influences, it is clear that the directing factors of growth are in the germ-cell. Environmental forces exercise chiefly a stimulating, inhibiting, and modifying influence. Conklin (3) says: "The entire organism develops out of the germ and the organization of the germ determines all the possibilities of development, though the actual realization of any possibility is dependent upon environmental stimuli." The thing for us to remember, in diagnosis, is that heredity fixes the possibilities of development; that we can not cause bones or other tissues to grow beyond their inherent size.
We know that particular conditions of malocclusion and jaw-forms run through certain families. Yet we can not assume this circumstance as proof of direct inheritance. It is probably due to some functional peculiarity connected with the environment. We know that the form of structure is the result of inherited possibilities molded by the force of surrounding conditions. Therefore, from the fact that we do inherit the possibilities of development, and in a sense inherit our environment, it is not strange that the same peculiarities of structural form sometimes appear in parents and their children.
A review of the great mass of evidence upon the transmission of conditions which affect the organization of the germ plasm, and predispose abnormalities of structure, would be irrelevant at this time. However, this reference is pertinent inasmuch as it further emphasizes the elements of variability and disharmony that must enter into any consideration of the structural form of an individual organism.
VIII. GENERAL CONCLUSIONS
If we summarize all this it means that, in the diagnosis for early treatment, our attitude is not the same toward all variations in the alignment and relations of the teeth. Even though they are equal in extent, their significance may be quite different. I refer, of course, to cases which are not extreme. A slight distal relation of the lower deciduous molars and canines is not viewed with the same suspicion as is lingual occlusion of the upper deciduous molars and canines. Nor is a lingual position of the lower permanent laterals as indicative of future deformity as a labial occlusion would be.
A slight posterior relation of the lower deciduous teeth soon after coming into occlusion may indicate retarded growth that will later correct **ii itself. The mandible is normally small at birth and we know, from clinical observation, that forward growth does take place unaided even after the eruption of the teeth. If the distoclusion is associated with abnormal lip function, then that is the thing to be treated, for it will interfere with the natural growth forces of other mandibular structures. The same is true in regard to the lingual position of the lower lateral incisors at the time of eruption. That is their normal position in the foetus. When growth in the size of the arch is slower than growth of the teeth, they naturally appear in lingual position. Clinical experience corroborates embryological evidence, for we know that lower lateral incisors do move into position unaided even though at one time there appears to be no room for them to do so.
On the other hand, such conditions as lingual occlusion of the upper deciduous molars, or labial occlusion of the lower centrals and laterals, which oppose the natural growth forces directed toward harmonious development, should be corrected as early as possible.
Although the illustrations I have given are few, I hope the idea is clear: that slight irregularities of the deciduous teeth, and of the permanent teeth during the transition period, should be interpreted in terms of growth and development, also in recognition of the law of normal variability and of the limits imposed by hereditary, environmental and constitutional factors; and that such irregularities should be considered abnormal only when they interfere with normal growth processes. When doubt exists, the nature of the problem bids us make careful records and observe.
It is not reasonable to place a pattern of perfection upon the dental arch of a child as a measure of its normality. Because a tooth can be moved is not sufficient reason for moving it. 
